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[There are no amendments to this patent.] 
Abstract 
Objective 

TO provide projected parts on the surface of a soft nonwoven 
fabric and improve the wiping performance. 

Constitution 

Nonwoven fabric (1) which has raised projected parts (4) on 
one side is obtained by treating a fiber web containing more than 
20 wt% of fibers with fineness of less than 1 denier and fiber 
length of 3-20 mm according to high pressure jet water current on 
a porous supporter having numerical aperture 2.5-30% and hole 
diameter 0.2-1 mm and executing confounding and rearrangement of 
fibers (2). Nonwoven fabric (1) is soft and can scrape off the 
contaminants with projected parts (4) . Fibers (2) are arranged 
only in the thickness direction of nonwoven fabric (1) at 
projected parts (4) and capillary mechanism capable of suctioning 
or feeding water to the wiping surface between fibers (2) 
functions . 
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//insert Figure// 



Claims 



1 A manufacturing method for nonwoven fabric characterized 
V. ^he'fact that a fiber web containing more than 20 wt% of 
by the fact tnau d . • " „^ f^her length of 3-20 mm m 

f^-ne^n&ss below 1 denier and fiber lenguxi 
t ri L.posea in.o . .oistu.e concen. ot 1CC-50C 
uldtd oLo the surface of a porous supporter in wMch through 
holes of hole diaxaeter 0.2-1 exist In a range o£ numerrcal 

rture 2.5-30%, then by executing confounding and rearrangement 
of the fibers by functioning jet water current on said web 
: cordiirto a fiber treatment process, the terminal parts of the 
"birs flow into said through holes on the supporter contact 
i:rflce ide of said web, arranged in the thiCness drrect.on of 
sa I web, and for™ raised projected parts while on the other 
Zl the fibers are confounded between the through holes, 
rrra;ged at a parallel to said support surface, and for. a smooth 
surface. 
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2 A manufacturing method noted in Claim 1 In whxch saxd 
fiber treatment process includes a process of functionrng ,et 
ITZ current of 20-40 ml/seccm in the cross dxrectxon of saxd 
:ron a Ton-porous supporter having hardness of over SO degrees 
which connects to said porous supporter. 

3 A manufacturing method for nonwoven fabric noted rn 
Claim 1 in which said fiber treatment process functions ,et water 
current on said web on a mesh screen which is connected to sard 
:::ous supporter and forms apertures at the parts corresponding 
to the knuckles of said screen4. Said nonwoven fabric 
Characterized by the fact that it is a nonwoven fabric wh ch 
contains more than 20 wt* of fibers with a fineness of 

denier and fiber length of 3-20 ™ in the dry state and it is 
exposed by the fibers being mutually confounded, and along with 
the rlised projected parts formed by the terminal parts of said 
ibers being arranged in the thickness direction of the nonwoven 
Ibr existing as dots on one side of said nownoven fabric m a 
Prescribed pattern, a smooth surface is formed between said 
Trirections by said confounded fibers being essentially arranged 

flatly. 

n^tailed ex pi^T^ation of the invention 
[0001] 

industrial application field 

This invention relates to a soft nonwoven fabric in which 
the wiping performance of water droplets, etc., is superior. 
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[0002] 



Prior art 



conventionally, a nonwoven fabric was used as one type of 
cloth for wiping windows, tables, etc. It is known that a 
cloth " P / extensively change the performance thereof by 
nonwoven fabric can exte J manufacturing 

^":ror/o:"e::::L e= ^^ossmg treatment on 

r rove: .abri: made with thermoplastic 

provided many irregularities on the surface rs convenient for 
'Iping off contaminants since the projections thereof unction to 
Icrap! off the contaminants from the wiping surface. Also, a 
:lZlsn fabric with confounded fibers of low fineness according 
Tthe function of liguid pressure such as water :et currents, 
etc is soft compared to a nonwoven fabric with confounded 

:e;s according to thermal fusion or a binder, ^ ^^"^ 

for wiping delicate surfaces. For example, the gazette of U.S 
pHelt NuLer 3,616,175 discloses a manufacturing technology for 
a nonwoven fabric out of a favorable wiping performance and 
Lrernal appearance similar to a chamois leather which con ound 
raven fibers of below 1 denier on a supporter composed of a plate 
or rmi h screen according to high pressure water ^et current and 
:ltL an application example which uses rayon fibers with lengths 
of about 40 mm. 
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(00031 

Problem to be solved by the invention 

>«,en thermally errO^ossing a nonwoven fabric P-""^ 
ro vary the height of the irregularities according to the 
lIssLg condition, and .aKe the wiping off the contaminants 
elective but on the other hand the fibers fuse and tend to 
TTl ll^y during the e,nbosSMent, and obtaining a soft touch is 
dl I uirL the other hand, in the manufacturing technology m 
thl oazitte of said U.S. Patent Number 3,616,175, a nonwoven 
abr!c "th a smooth surface and favorable softness and touch can 

: obtained by the fibers of a low fineness 

.p^K-K-i/- -i £5 not nrovidea witn ease m 
flatlv but this nonwoven fabric is noc yi. 

XZ'of, the contaminants as when the surface is irregular. 



[0004] 



Therefore, the objective of this invention is to obtain a 
f.-hric of favorable wiping performance which is 
nonwoven fabric of tavora p executing the confounding 

efficient at wiping off contaminants by executing 

efficient P functioning water ^et currents 

and rearrangement o£ tne xioeis y 

on a porous supporter with respect to a web composed of 
relatively short fibers in the wet state and creating many raised 

projections on one side. 
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[00051 

Means for solving the problem 

The essence of this invention for solving said problem is as 
follows. 

[0006] 

in the :„anu£acturing method for the nonwoven fabric related 
to this invention, a fiber treatment process is utilized wh.ch 
clpo es a fiber web containing more than 20 wt% of fibers wrth a 
°:::ess below 1 denier and a fiber length of 3-20 ^ xn the dry 
state into a moisture content of 100-500 wt», gu.des sa.d f.ber 

onto the surface of a porous supporter in which through ho es 
with diameter 0.2-1 m. in a range of numerical aper ure 2 5-30%, 
then executes confounding and rearrangement of the f.bers by 
functioning jet water current on the said web. The 
characteristics thereof are in the fact that accordrng to thrs 
t^Itlnt process, the terminal parts of the fibers flow through 
holes on the supporter contact surface side of sard web, are 
arranged in the thickness direction of said web, and for™ raised 
projected parts while on the other hand, the fibers are 
confounded between the through holes, arranged at a parallel to 
said support surface thereby forming a smooth surface. 



8 



[00071 

in an applied mode of said manufacturing method, the 
treatment process includes a water jet current treatment on a 
non-porous supporter which is connected to said porous suppor er. 
Also in another applied mode, it includes a water ,et current 
treatment on a mesh screen which is connected to said porous 
supporter . 

[0008] 

The nonwoven fabric related to this invention is 
characterized by the fact that it is a type manufactured 
according to the aforementioned manufacturing method and it is 
nonwoven fabric which contains more than 20 wt% of fibers of 
fineness below 1 denier and fiber length of 3-20 mm - 
state and is composed by the fibers being mutually confounded, 
and there are raised projected parts on one side which are 
arranged in a prescribed pattern. 

[0009] 
Function 

in the manufacturing method for the nonwoven fabric related 
to this invention, the web composed of fibers of relatively low 
fineness and short fiber length is impregnated with water 
beforehand so it is stable and the fibers are rearranged without 
scattering and confounded efficiently when water jet current of 



high pressure is .ade to function on this weh. Short frbers tend 
to flow into the through holes of the supporter durxng the 
rearrangement and the fiber terminal ends which are flowed rnto 
Ire arrLged in the thiclcness direction of the web and form 
^ILId projected parts on the supporter contact surface of the 
Teb ^hile on the other hand, the fibers mutually confound between 
71 through holes arranged at a parallel to the flat surface of 
the supporter forming a smooth surface. 

[00101 

The nonwoven fabric related to this invention has a low 
fineness, the fibers are mutually confounded only with water 
currents without utilizing thermal fusion or a binder, and 
Moreover, it is soft and has favorable touch due to many raised 
projected parts on one side, and when a contaminated surface .s 
Xel with this nonwoven fabric, the contaminants can be scraped 
Tff with the projected parts. At the projected parts morsture 
can be absorbed <iaiclcly from, for example, a wet wrp.ng surface 
according to the capillary mechanism created between the f rbers 
arranged in the thickness direction. 

[00111 

Application examples 

When the details of this invention are explained based on 
the appended figures, it is as follows. 
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[00121 



Figure 1 is a perspective view of a nonwoven fabric (1) 
related to this invention. The front surface side of nonwoven 
t2Tc ,1. is comprised of smooth surface ,3) at whrch fxbers (2, 
::::llly co„found ^ hem. flatl. distributed, ^ P--^ ^^^^ 
parts (4). formed by terminal parts <S) of fibers (2) .rer..^ea 
TtL thiCcness direction of nonwoven fabric ,1. fro. the smooth 
surface (3), wnere the back surface side is smooth too. 



[00131 



Figure 2 shows an X-X line cross section of Figure 1. Fibers 
,2, are mutually confounded and are distributed in a layer shape 
n the thickness direction between the front and back surfaces of 
Z~ fabric (1,. projected parts ,4, manifest a raised outer 
appearance according to many terminal parts ,5, arranged in the 
"ss direction, and the nonwoven fabric manifests^ a raised 
I'ter appearance as a whole- when the distribution density of said 
projected parts (4) is high. 



[0014] 



Nonwoven fabric (1) is composed of polyester fibers with 
fineness of 0.7 denier and fiber length 10 rr^ and the projected 
parts (41 have a height from the base of 0.05-1 mm, and a 
Lameter at the base part of 0.2-1 mm. occupying ^ P^^-^^^ 
with respect to the nonwoven fabric surface area of 2.5-30%. 
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which can apply a surface pattern on ncnwoven fabric (1, by being 
composed into a suitable arranged pattern. 



[00151 



Figure 3 shows a schematic process diagram for manufacturing 
nonwoven fabric (1). This manufacturing process has frrst 
: cond, and third endless belts ,101,, (102, and ^ wh.ch 
advance from the right to the left in the f.^re, - 
interposed between second and third endless belts ,102, and 
,103, dewatering • dryer ,105, which covers one portion of thrrd 

1 ss belt ,103,, etc., first nozzle ,111, is hung above fxrst 
endless belt ,101, in the cross direction of the belt, second, 
third, and fourth nozzles ,112,. ,113, and ,114, above second 
endless belt ,102,, and fifth nozzle ,115, above roller ,04,. 
L the water quantity from the nozzles is approximately the same 
TL cross direction thereof, water is jetted at a low pressure 
of 3-10 kg/cm= from first nozzle ,111, and high pressure water of 
30-130 kg/cm' is jetted from second, third, and fourth nozzles 

,112,, ,113,, and ,114, and fifth nozzle ,115,. 



[0016] 



Figure 4 is a partial top view of second endless belt (102,. 
Through holes (121, of hole diameter 0.2-1 mm arranged ma 

4= ^=4-^.1 -ir, caid belt (102) at numerical 
prescribed pattern are perforated in said belt ^ , , y,^,, 

aperture of 2.5-30% and can discharge the water jetted onto belt 

(102) in Figure 3 into water collecting pan (116). In relation to 

water discharge, first endless belt (101) is operated by making 
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the water quantity of first nozzle (111. relatively low and 
through holes are not always necessary in second endless belt 
,102. Also, at roller (104., the :etted water falls down rap.dly 
along the roller surface. Discharging the Jetted water rap.dly 
from the top of the supporter such as a belt, etc. is .cnown as a 
co,»non technology for confounding fibers efficiently according to 
the jetted water. 

10017) 

Random web (151) composed of polyester fibers (2) of 
fineness 0.7 denier, fiber length 10 mm, and basis weight 70 g/m 
is placed on first endless belt (101. and is transferred to 
second endless belt (102) as web (152) in the wetted state 
containing 1OO-50O wt% of water according to the water ,etted 
from first nozzle (111). Fibers (2. of web (152) are mutually 
confounded by being treated with high pressure ° ^""^ 
second, third, and fourth nozzles (112). (113., and - 
which the water pressure was set to get higher successively then 
co.I>osed into web (153. of the newly arranged state. In this web 
(153). a tendency for fibers (2) to be arranged at a parallel to 
the advancing direction of second endless belt '"^' ^^ =^ 
and a smooth surface complying to the surface of belt (102) 
formed on the contact surface of said belt (102. . ^On ^he t,.rough 
hole (121. and the circumferential edge thereof, fibers (2. flow 
into through hole (121. along with the water discharge and the 
terminal part thereof is arranged towards the bottom of through 

t-^^ 70-130 ka/cm2 is jetted to web 
hole (121). High pressure water of 70 130 kg/cm j 

(153) on roller (104) to raise the confounding densxty of fibers 
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V. /1t;/l^ Web (154) is wound after 
<2, and to be ccpcsed into web '^^^'^^"^^ ^^,„^ ,,„,,,red 

being transferred to third -dless belt ( 03 ^^^^^ 

and dried by dryer ,10S, " — /^/^J^.^ ,,55, is the 

„.ich is the - ,,,„es . and the contact 

same as nonwoven fabric (11 ^^^^^ nonwoven 

surface to second end ess be ^ ,,,3 is 

.abric (i), ----- TbLween projected parts ... is 

"'Th rrffce tar n Iwoven fabric ,155,. the surface 
smooth ^^-^^^^ „.„i5, constitute the back surface of 

opposing nozzles (111, lii=>i 

nonwoven fabric (1) • 



[00181 

to use a fiber web containing more than 

It is possible to use f ^ ji^ers which have a fineness 

j-x^^ A^^T ct^t^ of suitable rioext^ wi^j. 
20 wt% in the dry state ot ^^^^^ ^^^.^ 

below 1 denier and fiber length of 20 ™ 

application example. If the J f L,_s 

the softness of the nonwoven fabric s 1 ^ ^^^^^^ 

unfavorable. If the fiber length is shorte ^ ^ 

difficult to be mutually confounded ^^^J^^CToZs ,121, becomes 

being lost with the discharged water -"J^^^^^^ / ..^er 

great, making it unfavorable. On the '^^^^^ 

length is longer than - ' ^e, of fibers per 

to flow towards through '-"^"J"^^/^^^ jiber terminal 

fixed basis weight becomes low. .^^^^^^ 

parts minimizes and forming P-^-^^<^ f „,,,,,ary 
difficult. Similarly, when the use quantity of the 
fibeHs less than 20%, formation of projected parts ,4, is 
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difficult, and moreover, results in the nonwoven fabric (1) 
lacking softness. 

[00191 

When using roll (104) and fifth nozzle (115) in the 
manufacturing process, the hardness of the roll is set at over 
50 degrees so that use of high pressure water :at can be endured. 
By setting the water jet quantity at 20-40 ml/seccn' .n the 
cross direction of web (101), the fiber confounding density can 
be increased while efficiently eliminating the water jet along 
the roll (104) surface. When the water pressure and the nurrtoer of 
nozzles above second endless belt (102) are suitably «Y 
high enough confounding density has been obtained on said belt 
(102) it is possible to omit the roll (104) and fifth nozzle 
,115)' Also, if web (153) is treated using a suitable number of 
nozzles and a mesh screen belt instead of the combination of roll 
,104) and fifth nozzle (115), it is possible to provide apertures 
complying to the knuclcles at the parts corresponding to the mesh 
knuckles . 

[0020] 

in nonwoven fabric (1) according to this type of 
manufacturing method, it is possible to arrange fibers (2). at 
projected parts (4) in the same direction as the thickness 
direction. As a result, if nonwoven fabric (1) is wetted wxth 
water it is possible to feed the water to the wiping surface 
according to the capillary mechanism between fibers (2) and wet 
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the surface thereof rapidly. Also, by contacting dry nonwoven 
fabric (1) on the wiping surface wetted with water, the water can 
be absorbed rapidly according to said capillary mechanism. 

[0021] 

Effect of- the invention 

The nonwoven fabric related to this invention is confounded 
with fibers of low fineness according to high pressure water 
current so the touch is soft. Projected parts are provided on the 
surface so the contaminants on the wiping surface can be scraped 
off with the projected parts. Fibers are arranged in the 
thickness direction of the nonwoven fabric at the projected parts 
so the capillary mechanism functions between the fibers and 
becomes easy to wet the wiping surface with water or to absorb 
the water from the wiping surface. 

Brief explanation of the figures 
Figure 1 

A perspective view of a nonwoven fabric related to this 
invention. 

Figure 2 

An X-X line cross section view in Figure 1. 



Figure 3 

A schematic diagram of a nonwoven fabric manufacturing 
process. 

Figure 4 

Partial top view of the second endless belt. 
Brief explanation of the numbers 

(1) nonwoven fabric. (2)... fiber, (3 )... smooth surf ace , 
(4) projected part, (5) . . .terminal part, (102) . . .porous 
supporter, (104) . . .non-porous supporter, (121) . . .through hole 
(151) - - .fiber web. 
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Figure 4 
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